Long- and short-term changes in the neuroimmune-endocrine parameters following inhalation exposures of F344 rats to low-dose sarin.
Inhalation of subclinical doses of sarin suppresses the antibody-forming cell (AFC) response, T-cell mitogenesis, and serum corticosterone (CORT) levels, and high doses of sarin cause lung inflammation. However, the duration of these changes is not known. In these studies, rats were exposed to a subclinical dose of sarin (0.4 mg/m3/h/day) for 1 or 5 days, and immune and inflammatory parameters were assayed up to 8 weeks before sarin exposure. Our results showed that the effects of a 5-day sarin exposure on the AFC response and T-cell receptor (TCR)-mediated Ca2+ response disappeared within 2-4 weeks after sarin exposure, whereas the CORT and adrenocorticotropin hormone (ACTH) levels remained significantly decreased. Pretreatment of rats with chlorisondamine attenuated the effects of sarin on the AFC and the TCR-mediated Ca2+ response, implicating the autonomic nervous system (ANS) in the sarin-induced changes in T-cell function. Moreover, exposure to a single or five repeated subclinical doses of sarin upregulated the mRNA expression of proinflammatory cytokines in the lung, which is associated with the activation of NFkappaB in bronchoalveolar lavage cells. These effects were lost within 2 weeks of sarin inhalation. Our results suggest that while sarin-induced changes in T cells and cytokine gene expression were short lived, suppression of CORT and ACTH levels were relatively long lived and might represent biomarkers of sarin exposure. Moreover, while the effects of sarin on T-cell function were regulated by the ANS, the decreased CORT levels by sarin might result from its effects on the hypothalamus-pituitary-adrenal axis.